Abstract. For a line bundle over a finite volume quotient of the complex hyperbolic space, we write down an explicit trace formula for an admissible function lying in the Harish-Chandra p-Schwartz space C p ðGÞ, 0 < p < 1, we apply it to a suitable admissible function in order to discuss the analytic continuation of the associated Selberg zeta function.
Introduction
Let Y be a finite volume non compact locally symmetric space of negative curvature, that is Y ¼ G nG=K where G is a real semi-simple Lie group of Rrank one, K is a maximal compact subgroup of G, G H G a cofinite discrete subgroup of G.
In 1956, for G ¼ SLð2; RÞ, G=K ¼ H the upper half plane and G a discrete subgroup of G, Atle Selberg in his famous paper [10] introduced a function Z G ðsÞ of one complex variable, so called Selberg zeta function and showed that the location and the order of the zeros of this function gives information on the topology of the manifold Y ¼ G nH as well as on the spectrum of the associated Laplace-Beltrami operator.
In 1977, R. Gangolli [7] extended the result of Selberg to a general G of rank one and Y ¼ G nG=K compact by constructing Selberg type Zeta function for this general case. Two years after, the same author jointly with G. Warner [6] treated analogously the case where G nG is not compact but of finite volume for a general G of rank one. However, for technical reasons, they avoided the case where G ¼ SUð2n; 1Þ. Their work was based on the explicit Selberg trace formula written down by G. Warner for G ¼ SUð2n þ 1; 1Þ in his survey paper [15] . This zeta function provides some topological data on the manifold G nG=K as well as some spectral information. That is, the class one spectrum induced from the trivial representation of K contained in L For t an irreducible non trivial representation of M ðM ¼ Uð1ÞÞ, D. Scott [11] constructed for GLð2; CÞ and G cocompact, a zeta function Z t; G associated to the data ðt; G; GÞ which gives information about the representations induced from t and appearing in L 2 ðG nGÞ. Later, in 1984 in the same context, for t non trivial representation of M, M. Wakayama [13] considered the case where G ¼ SUðn; 1Þ and G a discrete cocompact subgroup of G and studied the Zeta function Z t; G associated with t, a one dimensional representation of K ¼ Uðn þ 1Þ V G.
In [3] , more generally, for locally homogeneous vector bundles over compact locally symmetric spaces, U. Bunke and M. Olbrich have developed a new approach in the theory of Theta and Zeta functions which is different from the approach of Gangolli and uses operator theory and index theory.
For t an irreducible one dimensional representation of Uð1Þ and G ¼ SUðn; 1Þ, the main purpose of the present paper is the extension of the result of M. Wakayama to the finite volume case, i.e. the study of the associated zeta function of Selberg type Z G t for G a cofinite discrete subgroup of SUðn; 1Þ. This will be accomplished firstly by writing an explicit trace formula for this case and secondly by applying it to some suitably chosen test function as developed by R. Gangolli [7] . For t ¼ 1, we recover the result in [7] and at the same time we treat the case of G ¼ SUð2n; 1Þ omitted there.
This function Z G t will allow us to give some information about the ½t-class spectrum induced from the representation t contained in L 2 dis ðG nGÞ as well as some topological information. This paper is organized as follows: in the section 1, for G a non uniform lattice in SUðn; 1Þ, we recall the general setting of the Selberg trace formula at its second stage as exposed by G. Warner in [15] for a K-finite function. This in order to explicit it further for the special case of a t-function (t an irreducible representation of Uð1Þ) that we will use later. In section 2, we expose some general facts about the spherical Fourier analysis on homogeneous vector bundles associated with t over G=K and write it explicitly in the form we will use later.
In Theorem 3.2 in section 3, we write down an explicit form for both sides of the Selberg trace formula for a t-function belonging to the functional space C p ðGÞ, 0 < p < 1, t AÛ Uð1Þ, where C p ðGÞ stands for the Harish-Chandra L pSchwartz space. While in the forth section we apply the explicit trace formula to the study of the analytic continuation of the attached zeta function to the whole s-plane, we give for it a functional equation and a product representation taken over the set of primitive elements of conjugacy class of G, plus information on the location and orders of zeros and poles (see Theorem 4.2).
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Preliminaries and Selberg trace formula
Let G ¼ SUðn; 1Þ be the non compact connected semi-simple Lie group with finite center preserving the complex quadratic form
Then the symmetric space of rank one G=K is the complex hyperbolic space H n ðCÞ. Also, let G be a discrete subgroup of G such that volðG nGÞ < y and G nG is not compact, let P ¼ NAM be the Langlands decomposition of a minimal parabolic subgroup P of G.
r denotes the number of G inequivalent cusps, then there exists
form a complete set of representatives of Gcuspidal parabolic subgroups of G mod G. Further, throughout this paper, we make the following assumptions on G:
G has no finite order element other than those in Z G . It is known that for G cofinite, the Hilbert space L 2 ðG nGÞ has the following decomposition (the continuous part and the discrete part) with respect to the action of the left regular representation L of G:
Now, for 0 < p < 1 let us consider the following Schwartz space C p ðGÞ which generalizes the well known Harish-Chandra space CðGÞ ¼ C 2 ðGÞ. The space C p ðGÞ consists of smooth functions f of G such that
where sðxÞ is the hyperbolic distance between K and x:K, 
À1 gyÞ; x; y A G and g A G:
The kernel K G a ðx; yÞ converges uniformly on compact subsets of G Â G. Because of the continuous part L 2 cont ðG nGÞ, the operator p G ðaÞ need not be compact but for a right K-finite its restriction to L 2 dis ðG nGÞ that we will denote by p d G is of trace class. A function a A C y ðGÞ is said to be right K-finite if there exists a finite set 
Here, G s H G is the set of semi simple elements, G g the centralizer of g in G, M v ðsÞ is the intertwining operator of G and U v; s is the principal series representation of G induced from ðs; vÞ A C Â F .
All the integrals in the above formula are absolutely convergent and
where there is a strip S P of C containing the imaginary axis such that the integral defining j a is absolutely convergent for s A S P as a meromorphic function whose only possible singularity is a simple pole at s ¼ 0.
In particular, lim s!0 d ds ðsj a ðsÞÞ exists and it is just the constant term in the Laurent expansion of j a ðsÞ. More precisely (cf G. Warner [15] ), it is the sum of some tempered distributions, i.e. we have
where
where n 0 is a fixed element in N 2l such that kexp À1 ðn 0 Þk ¼ 1. For some interesting applications of the trace formula, for instance the investigation of the attached Selberg zeta function, it is essential to go further in the computations, i.e. to give the Fourier transform in the sense of HarishChandra of the distributions a ! T l ðaÞ, a ! T In their investigation of the meromorphic continuation of the logarithmic derivative of the Selberg Zeta function for G ¼ SUð2n þ 1; 1Þ, R. Gangolli and G. Warner ([6] ) studied separately each term figuring in the trace formula when applied to a certain function h s ðtÞ and prove that it can be continued meromorphically to the complex line C with simple poles and integer residues. For technical reasons they avoid the case when G ¼ SUð2n; 1Þ because for that case the function JðnÞ, appearing in the expression of a certain weighted integral, is no longer polynomial (JðnÞ is a polynomial for G ¼ SUð2n þ 1; 1Þ). Therefore the meromorphic extension of the corresponding term needs more detailed analysis.
Let G ¼ SUðn; 1Þ. One of the objects of this work is to write down an explicit formula of the Selberg trace formula for the convolution operator associated to a t l -radial function f t l where t l is a one dimensional irreducible representation of K ¼ SðUðnÞ Â Uð1ÞÞ.
In this case the functions f t l generalize to the line bundles E t l associated to t l the notion of radial functions.
So, in the next section, we will discuss harmonic analysis on such bundles (see [4] 
Also, let denote by C p ðG; t; tÞ the related convolution algebra of radial systems of sections of E t defined as follows
Remark 3.1. The algebra above generalizes to the bundle case E t the convolution algebra C p ðKnG=KÞ of K bi-invariant functions on G.
An interesting feature of this algebra is that tj M is multiplicity free (every s AM M occurs at most once in tj M ), it is commutative and can be identified with a certain subalgebra I p; t ðGÞ of C p ðGÞ defined by
The following map C p ðG; t; tÞ ! I p; t ðGÞ
where d t is the formal degree of t gives a linear bijection between the two convolution algebras and its inverse is given by I p; t ðGÞ ! C p ðG; t; tÞ
Now, let P ¼ MAN be the Langlands decomposition of the parabolic subgroup P of G. Before defining the Spherical Fourier transform acting on the algebra C p ðG; t; tÞ, we assume that tj M is still irreducible and we keep denoting it by t. So, for l A iR, let U t; l be the representation of G induced from the following representation of P: man 7 ! tðmÞa r P Àl 1 N ðA F R þ Þ and we denote by H t; l the space of the representation U t; l defined by 
where B A UðnÞ, z A Uð1Þ, detð
Let g ¼ k l p be the Cartan decomposition of the Lie algebra g of G.
Let A p denote the Lie algebra of a, then A p is identified to R as follows.
Also, the centralizer M of A p in K is given by In this case, the spherical trace function of type t l defined by x l; l ðtÞ ¼ Ð K t l ðkðxÞÞ expðÀðil þ nÞ log aðxkÞÞdk is given in terms of the Jacobi functions, more precisely we have
Hence for f A I p; l ðGÞ, its spherical trace Fourier transform iŝ
where the density D is given by DðtÞ ¼ ð2 sinh tÞ 2ðnÀ1Þ ð2 cosh 2tÞ: *Discrete series representations.
As RankðGÞ ¼ RankðKÞ, according to Harish Chandra, in addition to the principal series, there are also discrete series representations that figure, in the spectral decomposition of L 2 ðGÞ and that we will describe below. Let T be the subgroup of K formed by diagonal matrices (i.e. a maximal Abelian subgroup of K) and we denote its Lie algebra by t. The unitary dual T T of T can be identified with a lattice L T in it Ã , the set of regular elements is
For every n A L þ T , we denote by wðnÞ its corresponding representation in G G 2 . Also let us denote byĜ G 2 ðt l Þ the set given byĜ
The associated Harish-Chandra c-function c l ðnÞ has the expression (cf. [13] )
space V l commuting with t l , then there exist an injective homomorphism m (cf. [8] ); m : ZðgÞ ! ZðmÞ such that for z A ZðgÞ we have mðzÞ ¼ P x i q i , q i A Sða C Þ; x i A ZðmÞ and m l ðzÞ ¼ P x i q i ðlÞ.
Remark 4.1. In our case V l ¼ C, w M is the infinitesimal character of M determined by t l , so if we take f ¼ 1 then for C A ZðgÞ the Casimir operator we have
However, E i l ðl; f; xÞ is not square integrable with respect to x, E i l ðl; f i ; xÞ B L 2 ðG; t l Þ, we denote by E P j l ðP i ; l; f; xÞ its constant term along
Then, it is known from the theory of Eisenstein series that there exists a linear transformation M l ðs; lÞ from 0 r i¼1 L 2 ðG M nM; t l Þ to itself called the intertwining operator of G such that we have
W ðA i ; A j Þ is the set of bijections s : A i 7 ! A j , where for w the non trivial element of W (the Weyl group), the linear transformation M l ðw; lÞ ¼ ðM ij l ðk j wk À1 i ; k i lÞÞ i; j that we will denote from now on simply by M l ðlÞ as a function of l is holomorphic in the region <ðlÞ < Àn and it can be meromorphically continued to the whole complex l-plane, its poles in <ðlÞ < 0 lies in the set fs A R; Àn a s < 0g and are all simple and of finite number.
Furthermore, M l ðlÞ satisfies the functional equation M l ðÀlÞM l ðlÞ ¼ Id. Let E l ðl; xÞ be the column vector with entries E i ðl; 1; xÞ hence, as a function of l it can be meromorphically continued to the whole l-plane, moreover its poles are the poles of M l ðlÞ and we have the following functional relation for E l ðl; xÞ:
Now, let p denote the left regular representation of G. Let c A I p; t l ðGÞ and pðcÞ the associated operator acting on L 2 ðG nG; t l Þ defined by:
The operator p G ðcÞ acts on the L 2 -sections of the homogeneous vector bundle E t l associated with t l , i.e. we have the following mapping
where for f A L 2 ðG nG; t l Þ we have
Let us denote by K c G ðx; yÞ ¼ P g A G cðxgy À1 Þ the integral kernel of the integral operator p G ðcÞ when acting on L 2 ðG nG; t l Þ. We have the following decomposition for L 2 ðG nG; t l Þ with respect to the action of the left regular representation of G:
res ðG nG; t l Þ are respectively the closure of the subspaces spanned by wave packets formed with Eisenstein Series of type t l , the cusp forms and the residues of the Eisenstein Series.
Then, for c A I p; t l ðGÞ ð0 < p < 1Þ the operator p G ðcÞ is of trace class on L 2 dis ðG nG; tÞ and as an integral operator its trace can be written as follows: Therefore, as c is in the space C p ðGÞ and K-finite ðc Ã w t l ¼ cÞ, we can apply the trace formula given in [6] to the operator p G ðcÞ. On the other hand, tr p G ðcÞ can be written also as Hence, the trace formula of theorem 1.1 applied to p G ðcÞ at its first stage for c A I p; t l ðGÞ leads to the following:
Then, the Selberg trace formula for the corresponding operator p G ðcÞ on L 2 dis ðG nG; t l Þ reads as follows.
where k 1 c G l ; k 2 r G l ; k 3 c G 2l are constants depending on G and G (for their explicit expression see [15] ) and the distributions T l ; T 0 l and T 2l have respectively the following integral representations
In order to investigate the meromorphic extension of the Selberg zeta function for the vector bundle E l associated with t l , we need to give an explicit formula for the integrals T l ðcÞ; T 0 l ðcÞ and T 2l ðcÞ in terms of the t l -spherical Fourier transform of c.
For this, we will need first to give an explicit inverse for the t l -Abel transform defined on the algebra I p; t l ðGÞ. Then, we have the proposition.
Proposition 4.1. Let A l denotes t l -Abel transform defined on the algebra I p; t l ðGÞ, then its inverse is given by the following integral transform is the usual Jacobi function. The Abel-Jacobi transform considered in [9] is defined as follows 
We have also The inverse of the Abel-Jacobi transform was given explicitly in [9] 
If we write cðtÞ :¼ cða t Þ ¼c cðcosh tÞ, we get
Next, by using successively polar coordinates in C nÀ1 i.e., x ¼ rw, w A S 2nÀ3 , dx ¼ r 2nÀ3 drdw and afterwards by setting x ¼ r 2 , we obtain
and by using the Inverse of the t l -Abel transform applied to the function c we have
Àd dðcosh sÞ lþnÀ1 ðA l cÞðsÞds:
As cðtÞ ¼c cðcosh tÞ wherec c : ½1; þy½ 7 ! R and by setting t ¼ cosh s, dt ¼ sinh s ds, we obtaiñ
Hence, by substituting it into the integral formula giving T 0 l ðcÞ we get
Now by using Fubini's Theorem, we get
If we denote by Aðt; xÞ the inner integral in the expression of T 0 l ðcÞ and we set s ¼ t
we put y ¼ 1þt 2 to obtain we get as expression for Aðt; xÞ:
Next, by applying successively the following transformation formulas
we get the following simple expression for Aðt; xÞ.
Hence, by substituting it in the integral defining the distribution T Also, as lim t 7 ! y d dt À Á n ðA lc cÞðtÞ 7 ! 0, we have: We have for h ¼ nðv; 0Þ A G 2l H N 2l : 
Since L Ã c is regular at s ¼ 0, we simply have
where c G 2l is the constant term in the Epstein zeta function associated to the Lattice G 2l . Now as
we get T 2l ðcÞ ¼ cðn; lÞ 
For l ¼ 0 the involved Appell's function reduces to the following simple expression
and by replacing it we find the result for T 2l ðcÞ given in [15] 
we obtain
where G m; n p; q ð Þ is the Meijer's G-function (Erdely [5] page 207).
and as c is an even function and A l cðtÞ ¼ Ð y 0ĉ c l ðnÞ cosðntÞdn we have
By replacing all the terms by their expression we get the following form for T 2l ðcÞ:
Next, if we apply the formula ( 
Â Àsinh
where is the zonal spherical function on SOðn; 1Þ attached to the class one principal series representation associated with n.
Hence, for any m b 0 there exists c M > 0 and an integer M > 0 such that
Et b 0 and n A R:
By using the above growth estimate as well as the following asymptotic behavior ( [5] , page 212) when t ! y for
we see that
Hence, we can use Fubini's theorem to obtain
where J l ðnÞ is an entire function of polynomial growth given by
By collecting all the terms involved in the trace formula for the operator p G ðjÞ, we obtain the following theorem giving an explicit trace formula for the convolution operator associated to a function c in the algebra I p; t l ðGÞ. where M l ðsÞ A EndðL 2 ðG M nM; t l j M ÞÞ is the intertwining operator of G and fU
Remark 4.2. In [1] , for G cocompact, we have established an explicit trace formula that we have used to give the small eigenvalue for the associated Laplace operator.
Selberg zeta function associated to E

G t l
In order to apply the trace formula of Theorem 3.2 to the study of the associated zeta function we will need the characterization of the space C p ðG; t l Þ, 0 < p < 1 under the t l -spherical Fourier transform. For this we describe the result of Trombi concerning this characterization (for more details, see Trombi [12] ).
Characterization of the space
and Uðt l Þ ¼ fn A C; n ¼ ir; r a 0 and c l ðnÞ ¼ 0g. We put U p ðt l Þ ¼ Fðp; nÞ V Uðt l Þ. Then, for jlj > n we have U p ðt l Þ ¼ fÀik=0 a k a mg where m ¼ min jlj À n;
elements w inĜ Gðt l Þ whose matrix coe‰cient are L p summable over G, let us denote by I n ðwÞ the following set (it describes the numbers n A C for which w is embedded in U l; n ) I n ðwÞ ¼ fn A C=Hom ðg; KÞ ðw; U l; n Þ 0 f0gg:
Remark 5.1 (cf [12] ). Let w AĜ G 2 , 0 < p < 2. Then I n ðwÞ V Fð p; nÞ 0 0 if and only if w AĜ G 2 nĜ G p . Hence, we have
Let E p the linear space spanned by t l -Fourier coe‰cient of the irreducible characters involved in the decomposition of y l; tx , t A W ðAÞ, x A U p ðt l Þ where y l; tx is the distribution defined by the character U l; tx (note that for
We choose a basis B p for the space E p as follows:
We putĈ C p l ðGÞ ¼ fy l; n ; n A Int Fðp; nÞg U fy
For a function L :Ĉ C p l ðGÞ ! C we put Lðy l; n Þ ¼ Lðl; nÞ. Then we define the functional space: 
We endow C p ðCðGÞ; t l Þ with the topology generated by the semi-norms
Within these notations, we have the following theorem.
Theorem 5.1 (See [12] ). The map F l : C p ðG; t l Þ ! C p ðCðGÞ; t l Þ is surjective.
Zeta function
In this subsection we will define the logarithmic derivative of the zeta function and study its analytic continuation.
Let e 0 be a fixed real number. Let g A C y ðRÞ defined as follows (for a < e 0 ).
Hence, by applying the classical Paley Wiener theorem we have the following lemma. Hðiðs À nÞ À nÞ
As a consequence of the above two lemmas we have the following proposition. 
It is su‰cient to show that there exist 0 < p < 1 such that lĥ h s ðnÞ A C p ðCðGÞ; t l Þ and the surjectivity in Theorem 5 of the t l -spherical Fourier transform will ensure the existence of the function l g s A C p ðG; t l Þ such that F l ð l g s ÞðnÞ ¼ lĥ h s ðnÞ.
The functions ðs À n þ ÀinÞ À1 have all their derivatives bounded in a strip j=nj a n þ e where 0 < e < <ðs À 2nÞ so if we take 0 < p 0 < 1 such that 2 p 0 À 1 n ¼ n þ e and we choose a number p such that 0 < p < p 0 < 1 we see that ðs À n G inÞ À1 have all their derivatives bounded in a strip j=nj f 2 p þ 1 n and also from Lemma 1 and lemma 2, the functions P l ðnÞHðiðs À nÞ G nÞ are holomorphic and rapidly decreasing functions of n, hence n p u; a ð lĥ h s Þ < y Ea A R and u A SðCÞ. Also, for hyperbolic elements the set flðgÞ; g A CG s nfegg is bounded away from zero. Then when defining gðtÞ if choose e 0 smaller enough than all lðgÞ, we have gðlðgÞÞ ¼ c for every g A CG s nfeg and l h s ða t Þ ¼ cP l ðiðn À sÞÞ expðn À sÞt. The sum definingz z G l ðs; gÞ is absolutely and uniformly convergent in any half plane <s > 2n þ e, hence it is holomorphic for <s > 2n. By replacing it in the trace formula we get z z There are seven terms on the right side of the above formula. We shall call them respectively A 1 ðsÞ; . . . ; A 7 ðsÞ and we shall study the analytic continuation of each of them separately.
For the terms A 1 ðsÞ and A 2 ðsÞ, the proof is the same as in Wakayama [13] . For the terms A 3 ðsÞ; A 4 ðsÞ; A 5 ðsÞ and A 7 ðsÞ as their expression is almost the same as the ones for l ¼ 0 (the scalar case) the proof of their analytic continuation does not di¤er in an essential way from the one in [6] .
So except for A 6 ðsÞ, we only report the results of their analytic continuation with respect to s, i.e. their poles and the residues at these poles.
The following lemma is needed to prove the analytic continuation for A 1 ðsÞ to the whole complex line C.
Lemma 5.3 (Wallach, [14] ). There exist a 0 > 0 such that for every a > a 0 we have X
W is the Casimir operator of G.
Thanks to the lemma above and Proposition 2, for <s > 2n the series
converge absolutely and uniformly in compact sets disjoint from s
Hence A 1 ðsÞ has a meromorphic continuation to the whole complex plane C with simple poles in s 
HðiðsÀnÞþnÞ sÀnÀin m l ðnÞdn, by shifting to the complex plane and using rectangular contour, we apply residue theorem to get
Hence A 2 ðsÞ can be continued meromorphically to C with simple poles at s k ¼ n þ ir k ðk b 0; k A ZÞ and has the residues ÀiHð0ÞP l ðr k Þd k at s k .
Where the numbers r k ðr k ¼ ia k ; a k b 1Þ are the poles in the upper half plane of the Plancherel measure m l ðnÞ ¼ ½c l ðnÞ Â c l ðÀnÞ À1 and d k the residues of m l at r k (for a detailed expression for r k and d k see Wakayama [13] ).
:
Hðiðs À nÞÞ s À n for <s > 2n:
The right side defines a meromorphic continuation of A 3 ðsÞ with simple poles at s ¼ n with residue À shifting again to the complex plane and applying the residue theorem we pick residues of the function
Gð1þinÞ in the upper half plane to get
The series in the right hand side defines a meromorphic continuation for A 5 ðsÞ to C with simple poles at the points s ¼ n À k, k b 1 with residues ÀrP l ðikÞHð0Þ. The function c l can be written as a ratio of two entire functions P; Q both of finite order and have no zeros in common. Let fq k g kb1 be the zeroes of order b k of Q where only a finite number fq 1 ; . . . q j g lies in <ðsÞ > 0. Then we have
The series on the right converges absolutely, uniformly in compact sets disjoint from fn þ q k ; k > j þ 1g and defines a meromorphic continuation of the left side to all of C. The poles of A 7 ðsÞ thus continued are simple and are at the points fn þ q k =k b l þ 1g. The residue at the pole n þ q k is b k P l ðiq k ÞHð0Þ. where the integral
Now let T > 0, by using Cauchy's theorem on the contour consisting of the semi circle of radius T centered at 0 we have ð þT ÀT P l ðnÞ Hðiðs À nÞ þ nÞ
W T is the semi-circle traversed positively of length T.
Using Lemma 1 as well as the growth estimate for J l ðnÞ; we have Ð WðGÞ P l ðnÞ
where N is an integer that we choose at will. Letting T ! y, we see that A 6 ðsÞ ¼ 0 for <s > 2n. As seen in [6] , the manifold G nG=K has the homotopy type of a compact manifold M and volðG nGÞ is a rational multiple of the Euler characteristic E of M. Also looking at the expression of id k (cf [13] ), we see that these numbers are rational with dominator depending only on ðG; KÞ not on k and l. Hence there exist a Positive integer k such that i volðG nGÞd k ¼ e k E k , e k integers. We put Hð0Þ ¼ k. : poles residues
Functional equation
We set f l ðtÞ ¼ k volðG nGÞP l ðitÞm l ðitÞ; y y l ðsÞ ¼z z l ðsÞ À rk The functionỹ y l ðsÞ þỹ y l ð2n À sÞ has simple poles in fn G ir k ; n G q k g with residues respectively He k EP l ðr k Þ and Gkb k P l ðiq k Þ.
The poles of f l ðtÞ are in s ¼ n G ir k with residues Ge k EP l ðr k Þ and the poles of where k 1 ; k 2 and J l are as defined in the former section.
Proof. First we perform the change of variable s ¼ n þ iz ðz ¼ iðn À sÞÞ, the condition <s > 2n is equivalent to =z < Àn and we keep the notations y y l ðzÞ ¼ỹ y l ðn þ izÞ, f l ðzÞ ¼ f l ðn þ izÞ and The above sum is absolutely and uniformly convergent in =z < Àn À d ðd > 0Þ. Also, we have ỹ y l ðzÞ ¼ Ài X
Let fix e > 0 and let b be an even holomorphic function that is rapidly decreasing in the strip z=j=zj a If we put b l ðrÞ ¼ P l ðrÞbðrÞ, we can check that b l A C p ðCðGÞ; t l Þ and it follows that there exists a function f A C p ðG; t l Þ such that After substituting, we compare (1) and (2) to obtain 1
